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THEREOF 

(57) Abstract: Layered thermal components described herein include at least one thermal interface component and at least one 
heat spreader component coupled to the thermal interface component A method of forming layered thermal components disclosed 
herein comprises: a) providing at least one thermal interface component; b) providing at least one heat spreader component; and 
c) physically coupling the at least one thermal interface component and the at least one heat spreader component. At least one 
additional layer, including a substrate layer, can be coupled to the layered theimal component. A method for forming the thermal 
interface components disclosed herein comprises a) providing at least one saturated rubber compound, b) providing at least one amine 
resin, c) crosslinking the at least one saturated rubber compound and the at least one amine resin to foim a crosslinked rubber-resin 
mixture, d) adding at least one thermally conductive filler to the crosslinked rubber-resin mixture, and e) adding a wetting agent to 
the crosslinked lubber-resin mixture. This method can also further comprise adding at least one phase change material to the thermal 
interface component A suitable interface material can also be produced that comprises at least one solder material. Additionally, a 
suitable interface material can be produced that comprises at least one solder material and at least one resin component. 
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AMENDED CLAIMS 
received by the International Bureau on 1 1 March 2004 (1 1.03.2004) 
claims 1-50 replaced by new claims 1-50. 

1 . A layered thermal component, comprising: 

at least one tliermal interface component, wherein the thermal interface component 
comprises at least one rubber compound and at least one thermally conductive filler 
material; and 

at least one heat spreader coinponent coupled to the thermal interface component. 

2. The 1 ayered t hernial component o f claim 1 , w herein the at 1 cast o ne t hermal i nterface 
component comprises a crosslinkable material. 

3. Canceled. 

4. The 1 ayered thermal component o f claim 2 , wherein the at I east o ne thermal i nterface 
component further comprises at least one crossHnker moiety, at least one crosslinking 
compound or at least one crosslinking resin. 

5. The layered thermal component of claim 4, wherein the at least one crosslinker moiety, 
the at least one ci-osslinking compound or the at least one crosslinking resin comprises an 
amine resin or an amine-based compound. 

6. The layered thermal component of claim 1, wherein the at least one rubber compound 
comprises at least one terminal hydroxyl group. 

7. The layered themial component of one of claims 1 or 6, wherein the at least one rubber 
compound comprises at least one secondary, tertiary or oQierwise internal hydroxyl 
group. 

8. Tlie 1 ayered thermal component o f claim 1 , wherein t he at 1 east o ne t hernial i nterface 
component comprises at least one solder material* 

9. The layered thermal component of claim 8, wherein the at least one solder material 
comprises a paste. 
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10, 

11. 

12. 

13. 

14, 

15. 
16. 

17. 

18. 

19. 

20. 

21. 

22. 



The layered thermal component of claim 8, wherein the at least one solder material 
comprises at least one of the following: indium, copper, silver, aluminum, gallium, tin or 
bismuth. 

The layered thermal component of claim 8, wherein the at least one thermal interface 
component further comprises at least one resin component. 

Tlie layered thermal component of claim 11, wherein the at least one resin component 
comprises a silicone compound. 

The layered thermal component of claim 12, wherein the silicone compound comprises a 
vinyl Q resin or a vinyl silicone. 

The layered thermal component of claim 11, wherein the at least one solder material 
comprises at least one of the following: indium, tin, silver, bismuth or aluminum. 

Tlie layered thermal component of claim 1 1, further comprising a crosslinking additive. 

Tlie layered thermal component of claim 15, wherein the crosslinking additive conq)rises 
a siloxane compound. 

The layered thermal component of claim 16, wherein the siloxane compound comprises a 
hydride functional siloxane compound. 

The layered thermal component of claim 1, wherein the at least one heat spreader 
component comprises at least one metal or metal-based base material. 

The 1 ayered thermal c omponent o f c laim 1 8, wherein the at I east one metal o r metal- 
based base material comprises nickel, aluminum or copper. 

The layered thermal component of claim 1 9, wherein the at least one metal or metal- 
based base material comprises AlSiC. 

The layered thermal component of claim 1, wherein the at least one heat spreader 
component has a thickness of about 0.25 mm to about 6 mm. 

The layered Uiermal component of claim 21, wherein the at least one heat spreader 
component has a thickness of about 1 mm to about 5 mm- 
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23. A method of forming a layered fhemial component, comprising: 

providing at least one themoal interface component, wherein the thermal interface 
component comprises at least one rubber compound and at least one tlieimally conductive 
filler material; 

providing at least one heat spreader component; and 

coupling the at least one thermal Interface component to fhe at least one heat spreader 
component. 

24. The method of claim 23, wherein the at least one thermal interface component comprises 
a crosslinkable material. 

25. Canceled. 

26. The method of claim 24, wherein the at least one thermal interface component further 
comprises at least one crosslinker moiety, at least one crosslinking compound or at least 
one crosslinking resin. 

27. The method o f c laim 2 6, wherein the at 1 east o ne c rosslinker moiety, the at I east o ne 
crosslinking compound or fhe at least one crosslinking resin comprises an amine resin or. 
an amine-based compound. 

28. The method of claim 23, wh^in the at least one rubber compound comprises at least one 
terminal hydroxyl group. 

29. The method of one of claims 23 or 28, wherein the at least one rubber compound 
comprises at least one secondary, tertiary or otherwise intemal hydroxyl group. 

30. The metliod of claim 23, wherein the at least one therrhal interface component comprises 
at least one solder material. 

31 . The method of claim 30, wherein the at least one solder material comprises a paste. 

32. The method of claim 30, wherein the at least one solder material comprises at least one of 
the following: indium, copper, silver, aluminum, gallium, tin or bismuth. 

33. The method of claim 30, wherein the at least one themcial interface component further 
comprises at least one resin component. 
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34. The method of claim 33, wherein the at least one resin coniponent comprises a silicone 
compound. 

35. The method of claim 34, wherein the silicone compound comprises a vinyl Q resin or a 
vinyl silicone. 

36. The method of claim 33, wherein the at least one solder material comprises at least one of 
the following: indium, tin, silver, bismuth or aluminum. 

37. The method of claim 33, further comprising a crosslinking additive. 

38. The method of claim 37. wherein the crosslinking additive comprises a siloxane 
compound. 

39. The method of claim 38, wherein the siloxane compound coaq)rises a hydride functional 
siloxane compound. 

40. The method of claim 23, wherein the at least one heat spreader component comprises at 
least one metal or metal-based base material. 

41. The method of claim 40, wherein the at least one metal or metal-based base material 
comprises nickel, aluminum or copper. 

42- The method of claim 41, wherein the at least one metal or metal-based base material 
comprises AlSiC. 

43. The method of claim 23, wherein the at least one heat spreader component has a 
thickness of about 0.25 mm to about 6 nun. 

44. The method of claim 43, wherein the at least one heat spreader component has a 
thickness of about 1 mm to about 5 mm. 

45. An electronic component comprising the layered thermal component of claim 1 . 

46. A semiconductor component comprising the layered thermal component of claim 1 . 

47. An electronic component comprising the layered thermal component of claim 23. 

48. A semiconductor component comprising the lay^ed thermal component of claim 23, 
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V 



49. A method for forming the thermal interface component of claim 1 or claim 23, 
comprising: 

providing at least one saturated rubber compound; 
providing at least one amine resin; 

crosslinking the at least one saturated rubber compound and the at least one amine resin 
to fomi a crosslinked rubber-resin mixture; 

adding at least one thermally conductive filler to the crosslinked rubber-resin naixture; 
and 

adding a wetting agent to the crosslinked rubber-resin mixture. 

50. The method of claim 49, furfeer comprising adding at least one phase change material to 
the themial interface material. 
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